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But the equation in u lends itself more readily to the imposition of boundary conditions. If s = 0, that is in the case of symmetrical disturbances, the equation in u is obtained at once by differentiation of (8), and substitution of u from (5). After reduction it becomes
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If the undisturbed motion be that of a highly viscous fluid in a circular tube, W is of the form A + J5r3, and the second part of (9) disappears. There can then be admitted no values of n, except such as make n + kW = Q for some value of r included within the tube. For the equation
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being that of the Bessel's function of the first order with a purely imaginary argument, admits of no solution consistent with the conditions that u = 0 when r vanishes, and also when r has the finite value appropriate to the wall of the tube. But any value assumed by — kW is an admissible solution for n. At the place where n + kW = 0, (10) need not be satisfied, and under this exemption the required solution may be obtained consistently with the boundary conditions. It is included in the above statement that no admissible value of n can include an imaginary part.
If s be not zero, we have in transforming to u to include also terms arising from the differentiation in (8) of — Qs2/?'2, that is
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for the second of which we substitute from (5), and for the first from (8) itself.   The result is
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From (11) we may fall back on the case of two dimensions by supposing r to be infinite. But, in order not to lose generality, we must at the same time allow s to be infinite, so that, for example, s = k'r. Thus, writing x for r, and y for ?•#, we find for the differential equation applicable to the solution in which all the quantities are proportional to ei(-nt+kls+k'y\
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agreeing  with  that   formerly  discussed  except  for  a  slight  difference  of notation.
37—2stanced is that of a large stream of viscous fluid flowing past a spherical obstacle. As Sir G. Stokes has shown, the steady motion is the same whatever be the degree of viscosity; and yet it is entirely different from the flow of an inviscid fluid in which no rotation can. bo generated. Considerations such as this raise doubts as to the interpretation of much that has been written on the subject of the motion of inviscid fluids in the neighbourhood of solid obstacles.
